Abstract-Poly(methyl methacrylate co 2 ethylhexyl methacrylate) copolymers with 0.6-49.2 mol% of 2 ethylhexyl methacrylate were synthesized and blended with natural rubber at three different blend ratios (i.e. 5/95, 10/90, 15/85) on the latex stage. Chemical structure of the copolymer was confirmed by FTIR and 1 H NMR spectroscopy. Mechanical strength of the blend (rubber/copolymer) containing 7.76 mol% of 2 ethylhexyl methacrylate showed the higher values than the incompatible blend natural rubber/PMMA. According to water absorption and ATR FTIR measurements, the amount of dispersed particles of obtained blends on the surface decreases sharply compared to rubber/PMMA blend. Scanning electron microscopy and atomic force microscopy also showed that surface and cross section morphologies of the studied were more homogeneous than those of incompatible blend. The miscibility of studied blend was further reflected by DSC analysis.
INTRODUCTION
Natural rubber (NR) latex, a well known renew able material from Hevea brasiliensis, has been extensively utilized in the fabrication of dipped prod ucts, such as gloves, tubings, and dental dams for its good film forming ability, tensile strength and resil ience [1] . However, NR has a distinct drawback in anti oxidation and heat resistance due to the pres ence of the carbon carbon double bonds in the struc ture [2] . Besides, it is also urgent to reinforce the mechanical strength for further expanding the range of industrial application. Because of excellent weather resistance and mechanical strength of PMMA, the PMMA/NR blends have been attracting significant attention from academic and practical fields [3] . However, the blending is highly incompat ible and immiscible due to the mismatch of the polar ity and hydrophilicity [4] .
There are two general methods to improve the compatibility between NR and PMMA. One of them is to prepare modified NRs from chemical reaction of NR and polar materials. The modified NRs mainly involve epoxidized natural rubber (ENR), maleated natural rubber (MNR) and graft copolymer of NR with poly(methyl methacrylate) (NR g PMMA) [5] [6] [7] . Nakason et al. [8] revealed that the morphology of ENR/PMMA blend steadily became smooth when 1 The article is published in the original. the ENR content increased, and the glass transition temperature of NR phase gradually shifted to higher temperature with the increasing content of epoxide groups. These results showed the strong interactions between ENR and PMMA via the polar groups of each polymer. Nakason et al. [9] also studied the reactive compatibilization of MNR/PMMA blend in the molten state. From the analysis of morphologies it was found that the increase of MNR parts caused a decrease in the size of dispersed phase. In addition, Oommen et al. [10] reported the incorporation of NR g PMMA into the heterogeneous NR/PMMA blend as a compatibilizer. The NR g PMMA parts could effectively reduce the interfacial tension between the two different phases and improve physi cal properties of the immiscible blend. The other method is to synthesize the interpenetrating polymer network (IPN), which is a combination of two or more polymers in the network form [11] . Jayasuriya et al. [12] have studied an IPN composite obtained from the in situ polymerization of MMA in the NR films. It was clearly observed that tensile strength of the material was largely reinforced due to the massive formation of chemical interaction and crosslink between PMMA chains and NR chains.
Unlike the chemical interaction of polar materi als, it is extremely convenient and inexpensive to improve the compatibility issue via the physical interaction. By blending NR with copolymer, the . Due to physical interaction between the non polar units from EVA and non polar NR chains, the interfacial tension between the two phases could be reduced [17] [18] . In this work, we also pre pared a series of copolymers with non polar EHMA units. It was supposed that the non polar interaction of the two components was beneficial for improving the interfacial adhesion at the boundary. Moreover, it is also well known that a continuous and non detec tive film from enormous interdiffsusion between the blend components is crucial to generate the neces sary mechanical strength [19] . Besides, the polymer diffusion mostly occurs at temperature above glass transition temperature (T g ) of polymer [20] . Ho et al.
[4] have reported the accumulation of incompatible PMMA particles on the film surface in the NR/PMMA latex blend. This is mainly due to the big differences in hydrophilicity and T g (PMMA, T g > 100°C; NR, T g < -60°C), the un deformed and polar particles were easily trend to immigrate into the film surface through water channel during the film form ing [21] [22] . In this paper, a variety of poly(methyl methacrylate co 2 ethylhexyl methacrylate) were synthesized. Due to the presence of EHMA units (PEHMA, T g = -10°C), the T g values of the copoly mers were far less than that of PMMA. The results indicate that the diffusion of copolymers is stronger than that of PMMA at the film forming temperature (70°C). Thus, owing to the abundant interaction between PMEMA phase and NR phase, it was expected that the PMEMA copolymer could be com patible with NR.
EXPERIMENTAL

Material
NR latex (solid content: 60 wt %) was purchased from Hainan American International Xianghe Industrial (Hainan, China). 2,2 Azobisisobutyroni trile (AIBN, 98%) was provided by Shanghai Ling Feng Chemical Reagent (Shanghai, China) and was recrystallized twice from ethyl alcohol before use. Tween 80 (Aldrich) and sodium dodecylbenzene sul fonate (SDBS, Aldrich) were used as surfactants. Methyl methacrylate (MMA, 99%, Aldrich) and 2 ethylhexylmethacrylate (EHMA, 99%, Aldrich) were purified by passing through a basic alumina col umn to remove inhibitor and distilled. Methanol and THF were from Aldrich (St. Louis, USA) and used without further purification. CDCl 3 for 1 H NMR analysis was obtained from Merck (Darmstadt, Ger many). Deionized water was used throughout the experiment.
Preparation and Characterization of Polymers
The synthesis of polymers was performed in a four necked, 150 mL flask with a mechanical stir rer, nitrogen inlet, a thermometer, and a condenser. Based on the purpose of simplicity, a series of PMEMA copolymers were subsequently coded as PMEMA 1 , PMEMA 2 , PMEMA 3 , PMEMA 4 , PMEMA 5 for the polymers with different EHMA/MMA mass ratios (g/g) of 1/9, 2/8, 3/7, 4/6, and 5/5, respectively (Table 1 ). In the prepara tion process, the mixture of MMA, EHMA, surfac tants (Tween/SDBS = 1/1) and water was firstly added into the flask and stirred for 0.5 h at ambient temperature under high purity nitrogen atmo sphere. The reaction temperature was raised to 80°C, and the remaining mixture of monomers and initiator was then consecutively added into the reac tion vessel over a 3 h period. The copolymerization was further conducted for 8 h followed by cooling down to room temperature. The resulting latex was sieved to remove any coagulum formed. The prepa ration of PMMA and PMEMA were similar. At the purification process, excessive methanol was poured into the polymer latex, followed by the pre cipitate was dissolved in THF, and then reprecipi tated twice in methanol. The samples were finally obtained after being dried for 48 h in a vacuum oven at 70°C. 
